Introduction: Children's exposure to secondhand smoke is a cause of serious health problems and infant morbidity. This is the first nationally representative study conducted in Portugal to describe the prevalence of children exposed to secondhand smoke at home and in the car. Material and Methods: This is a descriptive cross-sectional study with a representative sample of 2396 Portuguese children aged 0 to 9 years old, stratified by age and administrative region NUTS II. Questionnaires were administered between January and September 2016.
INTRODUCTION
Secondhand smoke (SHS) is a mixture of solid and liquid gases released by the combustion of tobacco and by the exhaled smoke from the smokers' lungs. 1 SHS contains more than 4000 chemicals, and 50 of these substances are carcinogenic. 2, 3 According to the US Environmental Protection Agency, SHS is responsible for more deaths than all other forms of air pollution combined. 4 For this reason, SHS has been included in the Group A of carcinogens by the United States Environmental Protection Agency. 3 The US Surgeon General Report reveals that there is sufficient evidence to attribute a cause and effect relationship between SHS and lung cancer. 3 Children and newborns are particularly vulnerable to the negative effects of SHS, as their respiratory system and immune system are still developing. 3, 5 More than 600 000 non-smokers die worldwide each year due to SHS and 28.0% of these deaths occur in children. 6 Children exposed Precioso J, et al. Exposure to secondhand smoke, Acta Med Port 2019 Jul-Aug;32 (7) (8) : [499] [500] [501] [502] [503] [504] to SHS present more chronic symptoms related to respiratory diseases (cough, wheezing and dyspnea), 7 higher risk of lower respiratory tract infections (pneumonia and bronchiolitis), and an increased risk of recurrent otitis and asthma attacks. 3 According to the World Health Organization, 700 million children are exposed to SHS at home. 8 In addition to home exposure, children may also be exposed to SHS inside the car. 9 In fact, motor vehicles are microenvironments where passengers can be exposed to high concentrations of SHS if someone smokes inside them. 10, 11 According to Eurobarometer, in 2006, 71% of Portuguese participants stated that smoking was allowed at home, but in 2009 this percentage has decreased to 34%. 12 In Portugal, 13% of smokers smoke in the car, even with children on board.
12 Few studies have assessed, in Portugal, the exposure of children to SHS at home and inside the car. This is the first nationally representative study conducted in Portugal to describe the prevalence of children (0 to 9 years old) exposed to SHS at home and in the car, and to analyse factors associated with children's exposure to SHS at home and in the car.
MATERIAL AND METHODS Participants
This is a descriptive cross-sectional study with a representative sample of Portuguese children from 0 to 9 years old, stratified by age and by region according to the Nomenclature of Territorial Units for Statistics (NUTS II) (North, Center, Lisbon Metropolitan area, Alentejo, Algarve, Autonomous Region of Madeira, and Autonomous Region of the Azores), based on estimated resident population in December 31, 2014. The overall sample was estimated from a population of 949 567 according to a 95% confidence interval and a maximum error of 2%. Thus, a total of 2396 children were included in the study, divided proportionally by age (0 to 9 years old) and by the seven administrative regions NUTS II.
The overall sample was divided into three subsamples, according to the place where the data collection took place: the data of children up to 3 years of age was collected at health centers (n = 885); the data of children between 4 and 5 years old were collected at kindergartens (n = 492); and the data of children between 6 and 9 years old were collected at elementary schools (n = 1019).
Instrument
A self-reported questionnaire was administered to parents of children from 0 to 9 years old. The questionnaire was based on the Changes in Child Exposure to Environmental Tobacco Smoke-Wales questionnaire (CHETS), which has been validated for the Portuguese population and used in previous studies to assess children's exposure to SHS. 13, 14 The questionnaire contained multiple choice questions and open-ended questions. Core questions assessed: sociodemographic variables (age, gender, household members, parents' level of education, place where children live), parental/other relatives smoking [(e.g. Who of the following children's household members smoke (father, mother, siblings)?]. Answer: "does not smoke", "yes, sometimes", "yes, every day" or "I don't know/does not live in my house"), children's exposure to SHS at home (Who of the following children's household members smoke at home (father, mother, siblings,...)? ("does not smoke", "yes, every day", "yes, sometimes" and "does not smoke at home" or "I don't know/ does not live in my house"), and children's exposure to SHS in the car (e.g., Who of the following children's household members smoke in the car (father, mother, siblings,...)? Answer: "does not smoke", "yes, every day", "yes, sometimes" and "does not smoke in the car" or "I don't know/does not travel by car").
Procedure
The data collection took place from February to September 2016 at health centers, and from January to August 2016 at kindergartens and elementary schools. The study was approved by the ethics committee of the Regional Health Administration of each administrative region, and by the directors of all elementary schools and kindergartens included in the study.
The selected schools and kindergartens were contacted via email and telephone in order to obtain authorization to participate in the study. The questionnaires were delivered by a researcher to the directors of each elementary school and kindergarten and to the teachers of the selected classes. Teachers were informed by a researcher about the pro- cedure of administering the questionnaires, according to a protocol that included practical instructions. The teachers delivered the questionnaire and an informed consent form to the children, who in turn took them home to be filled and signed by their parents, within a week. Randomly selected health centers were contacted via telephone and email, in order to obtain authorization of the directors of the health centers to participate in the study. The questionnaires were delivered by a researcher to the nurses responsible for each health center, who were informed about the procedure of administering the questionnaire, according to a protocol that included practical instructions. Nurses administered the questionnaire and delivered an informed consent form to the child's father or mother during the appointment at the health center.
Statistical analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS), 24.0 version for Windows. For statistical analysis, we analyzed frequencies, contingency tables, and performed chi-square tests. A significance level of 0.05 was considered. Table 2 shows the prevalence of Portuguese children from 0 to 9 years old exposed to SHS at home: 11.2% of the fathers and 6.1% of the mothers reported smoking at home. It should be noted that 14.3% children are exposed to SHS at home, daily (5.8%) or occasionally (8.5%), because at least one of the household members, often the father or the mother, smoked at home. Table 3 shows the prevalence of children from 0 to 9 years old exposed to SHS at home by their household members, according to the parents' level of education. Exposure to SHS is higher among children whose parents have a lower level of education (19.6%) than among children whose parents have a higher level of education (6.2%). The prevalence of children exposed to SHS by their fathers is higher among children whose fathers have a lower level of education (18.5%), than among children whose fathers have a higher level of education (4.8%). The prevalence of children exposed to SHS by their mothers is higher among children whose mothers have a lower level of education (9.2%), than among children whose mothers have a higher level of education (3.3%). Table 4 shows the prevalence of children from 0 to 9 years old exposed to SHS at home, according to the parents' smoking status (children whose parents are non-smokers vs. children who have at least one parent who is a smoker) by region. There were significant differences regarding children's exposure to SHS at home between parents who were smokers and parents who were non-smokers. Children who had at least one smoking parent were more exposed to SHS at home (29.1%) than children whose parents were non-smokers (2.1%) (p < 0.001). This pattern was common in all regions of the country, and statistically significant in Regarding the prevalence of children from 0 to 9 years old exposed to SHS inside the car, Table 5 shows that 4.5% of mothers and 8.3% of fathers smoked inside the car. At least one parent smoked in the car in 9.0% of families.
RESULTS
Regarding the overall prevalence of children from 0 to 9 years old exposed to SHS by household members (father, mother or other), Table 6 shows that 5.4% of children are simultaneously exposed to SHS at home and inside the car (double exposure).
DISCUSSION
Children's exposure to SHS is a cause of serious health problems and infant morbidity. 15 This study aimed to describe the prevalence of children (0 to 9 years old) exposed to SHS at home and in the car.
In the present study, 14.3% of Portuguese children aged 0 to 9 were exposed to SHS at home (daily or occasionally).In Portugal, a study with a representative sample of 4th grade students showed that 32.6% children were exposed to SHS at home. 16 The prevalence of children's exposure to SHS at home in Portugal was lower than the global prevalence in 2007: it was estimated that 50% of children were exposed to SHS worldwide, mainly at home by at least one of the household members. 9, 15 According to Vitória, Nunes, and Precioso, the risk of children's exposure to SHS at home increases when parents have a low educational level. 17 These results have also been found in the present study, confirming the social inequalities associated with smoking. Parental smoking, a low socioeconomic status and being less educated were all frequently and consistently found to be independently associated with children's SHS exposure at home. 18 Parent's smoking at home is a risk factor for children becoming smokers in the future. 19 Precioso, Macedo, and Rebelo found that within the group of students whose parents were smokers, the prevalence of students who smoked was significantly higher if parents smoked at home than among students whose parents were Table 4 -Prevalence of children from 0 to 9 years old exposed to SHS at home according to parents' tobacco consumption, by region Table 5 -Prevalence of children from 0 to 9 years old exposed to SHS inside the car 0 -3 years old 4 -5 years old 6 -9 years old Total smokers but did not smoke at home. 20 This data allow us to conclude that parental smoking, particularly at home, is a risk factor related to children's tobacco consumption. The data from the present study revealed large differences in the prevalence of children's exposure to SHS at home between children of non-smoking parents and children with at least one smoking parent. These differences were statistically significant in the total sample and in most regions assessed (North, Center, Lisbon Metropolitan area, Algarve, and Autonomous Region of the Azores). In general, 2.1% of the children of non-smoking parents are exposed to SHS at home, whereas this prevalence is 29.1% among children with at least one parent smoker. This pattern was common in all regions of the country. In most regions of the country, more than 25% of children, with at least one smoking parent, were exposed to SHS, which means that one in four children are exposed to SHS at home.
In addition to home exposure, children may also be exposed to SHS in the car. 9 According to data from the European Commission, 13% of Portuguese smokers reported smoking inside the car, even in the presence of children.
12 A study conducted in Braga in 2010 revealed that 25.1% of children, who travelled by car, reported being exposed to SHS in the vehicle. 21 In the present study, prevalence estimates were slightly lower: in 9.0% of families, at least one parent smoked inside the car.
The present study found that 5.4% of children are simultaneously exposed to SHS at home and inside the car (double exposure), which is lower than the percentage of 17.8% found by Precioso et al among children from Azores. 22 This finding may reveal that more information regarding the negative effects of SHS in children's health should be provided to the population.
One limitation of this study is that it relied on self-reported measures. Although the level of exposure to SHS can be assessed by the measurement of cotinine, nicotine metabolites, plasma, urine, saliva, and carbon monoxide in exhaled air, we decided to administer a questionnaire as it was more practical and economical, and as there is a positive correlation between the exposure assessed by questionnaires and the cotinine levels in children. It would be useful to have explored differences between gender among children, and to have administered a measure of well-being to adults and children in order to analyse associations between well-being and SHS at home and inside the car.
